Preferential induction of prodestructive matrix metalloproteinase-1 and proinflammatory interleukin 6 and prostaglandin E2 in rheumatoid arthritis synovial fibroblasts via tumor necrosis factor receptor-55.
To assess expression and individual functional relevance of tumor necrosis factor receptor 55 (TNF-R55) and TNF-R75 in rheumatoid arthritis (RA) and osteoarthritis (OA) synovial fibroblasts (SFB). Seventh to 9th passage RA SFB and OA SFB were analyzed for TNF-R expression by FACS. The SFB were then stimulated with TNF-a (1-10 ng/ml) or agonistic anti-TNF-R55 (HTR-9) and anti-TNF-R75 (UTR-1) monoclonal antibodies (1-25 micro g/ml each). Matrix metalloproteinase-1 (MMP-1), tissue inhibitor of matrix metalloproteinase-1 (TIMP-1), interleukin 6 (IL-6), and prostaglandin E(2) (PGE(2)) in culture supernatants were quantified by ELISA, and DNA fragmentation by TUNEL assay. RA SFB variably expressed TNF-R55 (7.2 +/- 2.2% positive cells, mean +/- SEM) and TNF-R75 (0.6 +/- 0.3%), similarly to OA SFB (6.8 +/- 2.1% and 1.6 +/- 0.8%, respectively). RA SFB constitutively secreted large amounts of TIMP-1 (1700 ng/ml), but only small amounts of MMP-1 (23.7 ng/ml), IL-6 (4.4 ng/ml), and PGE(2) (0.34 ng/ml). OA SFB secreted comparable amounts of TIMP-1 (2470 ng/ml), MMP-1 (37 ng/ml), and IL-6 (5.0 ng/ml), but significantly higher amounts of PGE(2) (0.58 ng/ml; p </= 0.05). TNF-a stimulation induced IL-6 secretion by RA SFB (3-fold) and OA SFB (4-fold), as well as MMP-1 secretion (RA, 85-fold; OA, 29-fold), with significant differences between RA and OA. This was exclusively mediated by separate stimulation with agonistic anti-TNF-R55 Mab. Strikingly, RA SFB were completely unresponsive to TIMP-1 mRNA and protein induction by TNF-a, whereas TIMP-1 mRNA and/or protein in OA SFB was significantly upregulated by TNF-a (2-fold; p </= 0.05, OA > RA) and by separate stimulation of both TNF receptors. TNF-a-induced PGE(2) release by RA SFB (92-fold) and OA SFB (56-fold) was mediated by both TNF receptors; however, predominantly by TNF-R55. DNA fragmentation was induced exclusively by high concentrations of anti-TNF-R55 Mab and only in RA SFB. These results indicate preferential induction of prodestructive and proinflammatory mediators in RA SFB by the TNF-R55, with potential implications for understanding the pathogenesis of RA and the development of more specific therapeutic strategies.